Despite wide recognition of the importance of interpersonal problems in binge eating disorder (BED), the nature of this association remains unclear. Examining the direction of this longitudinal relationship is necessary to clarify the role that interpersonal problems play in the course of binge eating problems, and thus to specify treatment targets and mechanisms. This study aimed to articulate the bidirectional, longitudinal associations between BED and both the general severity of interpersonal problems as well as warm and dominant interpersonal styles. Severity and styles of interpersonal problems and BED symptoms were measured at baseline, 12 weeks, 24 weeks, and 36 weeks in a sample of 107 women in treatment for BED. Results from bivariate latent change score models indicated that interpersonal problem severity and BED symptoms are associated longitudinally but do not directly influence each other. The results indicated a bidirectional interrelation between binge eating symptoms and dominance such that less dominance predicted greater decreases in binge eating problems, and less binge eating symptoms predicted greater increases in dominance. We also found that binge eating symptoms positively predicted changes in warmth (i.e., less binge eating symptoms predicted less increases or more decreases in warmth). These findings highlight the importance of using dynamic models to examine directionality and delineate the distinct roles of interpersonal severity and styles in BED trajectories.
Binge eating disorder (BED) is characterized by recurrent overeating episodes in the absence of compensatory behaviors during which individuals feel a loss of control (American Psychiatric Association, 2013) . BED is a relatively common psychiatric issue with a lifetime prevalence estimate of 1.4% (Grucza, Przybeck, & Cloninger, 2007; Hudson, Hiripi, Pope, & Kessler, 2007; Kessler et al., 2013; StriegelMoore & Franko, 2003) . BED is associated with significant health problems, including obesity and co-occurring psychopathology (Mussell et al., 1996; Specker, de Zwaan, Raymond, & Mitchell, 1994; Telch & Stice, 1998; Wilfley et al., 2000; Yanovski, Nelson, Dubbert, & Spitzer, 1993) . Co-occurrence with personality disorder diagnoses involving severe and chronic interpersonal problems is particularly common (Specker et al., 1994; Telch & Slice, 1998; Wilfley et al., 2000; Yanovski et al., 1993) .
The centrality of interpersonal problems to BED is recognized by most theoretical models and treatment approaches. One of the treatments with the most demonstrated evidence for treating BED, interpersonal psychotherapy (IPT), assumes that addressing interpersonal difficulties will ultimately lead to reductions in binge eating (Wilfley et al., 1993 (Wilfley et al., , 2002 Wilfley, Frank, Welch, Spurrell, & Rounsaville 1998) . Interpersonal problems have also been shown to be among the most important pretreatment and process factors predicting BED treatment response in both IPT and cognitive-behavioral therapy (Hilbert et al., 2007; Wilfley et al., 2000) . Thus, interpersonal problems are generally considered crucial for the development, maintenance, and amelioration of BED.
Directionality of Associations Between Binge Eating and Interpersonal Problems
Despite wide recognition of the importance of interpersonal problems in BED, the nature of this association remains unclear. Interpersonal problems have been proposed as (a) prognostic factors for BED, because to the degree that binge eating functions as a way to cope with interpersonal distress, the baseline level of interpersonal problems will predict the subsequent trajectory of binge eating symptoms (Elliott et al., 2010; Heatherton & Baumeister, 1991; Ranzenhofer et al., 2014; Wilfley et al., 1998) ; (b) maintenance factors for BED to provide ongoing, dynamic influence, for instance, through changing the temporary level of negative affect (Ansell, Grilo, & White, 2012; Arcelus, Haslam, Farrow, & Meyer, 2013; Ivanova et al., 2015) ; (c) symptomatic outcomes of BED, given that individuals who binge often tend to withdraw from relationships because of significant concerns over body image and shame related to binge eating behavior (Hartmann, Zeeck, & Barrett, 2010; Murphy, Straebler, Basden, Cooper, & Fairburn, 2012; Tasca, Balfour, Presniak, & Bissada, 2012; Wilfley et al., 2002) ; and (d) a nonspecific factor of binge eating, such that their associations are through common associations to third variables (e.g., distress). Importantly, these possibilities are not mutually exclusive, and the associations may simultaneously reflect some combination of prognostic factors, maintenance factors, symptomatic outcomes, and nonspecific factors.
Empirical tests of how these different possibilities may occur simultaneously are largely lacking. However, examining the nature of this longitudinal relationship is critical for elucidating the role that interpersonal problems play in the course of binge eating problems, and thus identifying treatment targets and mechanisms. For example, evidence that interpersonal problems are prognostic for BED symptom trajectories would indicate that early assessment of interpersonal problems in BED treatment will help predict prognosis and symptom trajectories. Evidence that interpersonal problems maintain BED symptoms would suggest that interpersonal problems should be considered as a BED treatment target, as the temporary level of interpersonal problems directly influences BED symptoms. To the degree that interpersonal problems are symptomatic outcomes of BED, it might be anticipated that successful treatment of BED should also positively impact interpersonal functioning. Finally, evidence that interpersonal problems and BED symptoms have a nonspecific association would suggest the importance of identifying and understanding mechanisms that explain this association.
In this study, we use longitudinal data to distinguish the directionality of connections between interpersonal problems and BED symptoms, in the hopes of elucidating the specific pathways underlying the connection between BED and interpersonal functioning.
Models for Examining Longitudinal Effects
To examine different pathways in this association, it is critical to utilize longitudinal data sets and analyses that can model different possibilities of directionality simultaneously. However, one reason for limited progress in this area is that statistical models capable of examining within-person changes for each variable and directionality between variables have rarely been used to examine the longitudinal relationships between interpersonal problems and bing eating. (For one interesting exception, see Racine & Wildes's [2015] modeling of longitudinal associations between emotional regulation difficulties and anorexia nervosa symptoms). Statistical advances in methods for modeling longitudinal data allow for the examination of within-person change. In this study, we employ the dynamic latent change score (LCS) model (Ferrer & McArdle, 2003 McArdle, 2009; McArdle & Hamagami, 2001) to study this issue.
LCS models incorporate elements of two common longitudinal data modeling approaches, latent growth curve modeling (LGCM), which models within-person change over time and between-person differences in within-person change, and cross-lagged regression models, which model the directionality of correlated changes.
LGCM can test hypotheses about general associations as suggested by the prognostic hypothesis (i.e., when one variable's baseline level is related with the other variable's slope of change).
LGCM can also be used to examine corresponding longitudinal changes (i.e., to what degree the two variables change together) but cannot test directionality to distinguish whether this correspondence is consistent with maintenance, outcome, or nonspecific association hypotheses. In contrast, cross-lagged regression models can distinguish whether interpersonal problems are maintenance factors or symptomatic outcomes of BED symptoms; however, these models are limited in their ability to model different patterns of change within each variable or control for general associations between variables (for an overview, see Hamaker, Kuiper, & Grasman, 2015) . Thus, they cannot examine whether one variable's initial level is associated with another variable's slope of change (as in prognostic hypothesis) or whether there are general associations across time (as in the nonspecific association hypothesis).
The LCS model integrates LGCM and cross-lagged approaches, and can estimate the intercepts and slopes of variables and their associations as well as the directionality of effects between variables. Thus, the LCS model can test the four hypotheses (i.e., interpersonal problems as prognostic, maintenance, symptomatic outcome, or nonspecific factors for binge eating) by comparing models with different parameter constraints. Overall, the first aim of this study was to use the bivariate LCS model to examine the reciprocal dynamic relations between BED symptoms (i.e., binge eating symptoms in this study) and interpersonal problems over time. To achieve this aim, we analyzed data collected at four measurement waves from female patients as they underwent 36-week manualized treatment for BED (see Agras et al., 1994; Eldredge, Locke, & Horowitz, 1998) . Using data from a treatment study allowed us to observe appreciable change in BED symptoms, which provided significant leverage for examining interpersonal correlates of that change. This document is copyrighted by the American Psychological Association or one of its allied publishers.
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Severity and Style of Interpersonal Problems
Our second aim was to distinguish the severity of interpersonal problems (henceforth referred to as "interpersonal severity") from the specific types of interpersonal problems (henceforth referred to as "interpersonal styles") with respect to their longitudinal relations with BED symptoms separately. Interpersonal severity and styles can be empirically distinguished using the Inventory of Interpersonal Problems-Circumplex (IIP-C; Alden, Wiggins, & Pincus, 1990; Gurtman & Balakrishnan, 1998 ; see Figure 1 ). The IIP-C has eight octant scales describing different interpersonal styles (e.g., avoidant, domineering, exploitable) that are arranged in a circle defined by a vertical axis reflecting dominance and a horizontal axis reflecting warmth. Interpersonal styles (i.e., warmth and dominance) are calculated by summing the weighted scores for each octant on the warmth and the dominance dimensions. Interpersonal severity can be calculated by averaging scores across all items to indicate the severity level of interpersonal problems irrespective of any particular style.
Separating interpersonal severity and styles has been shown to be critical in understanding connections between interpersonal problems and a range of psychopathology constructs, including depression (Cain et al., 2012; Dawood, Thomas, Wright, & Hopwood, 2013) , social phobia (Kachin, Newman, & Pincus, 2001) , borderline personality pathology , and disordered eating (Hopwood, Clarke, & Perez, 2007) . Whereas all of these studies have shown robust relationships between interpersonal severity and psychopathology, interpersonal styles can be differently associated with different forms of psychopathology (e.g., submissiveness in social phobia, Kachin et al., 2001) , or can be heterogeneous and indicative of functional subtypes within certain types of psychopathology (e.g., Hopwood et al., 2007; Thomas et al., 2014) .
However, studies have rarely examined the associations between interpersonal severity and styles with eating disorders separately, and no such studies have focused on BED. Many studies have reported associations between eating disorders and constructs of specific interpersonal styles, such as submissiveness (Hartmann et al., 2010; Troop, Allan, Treasure, & Katzman, 2003) , fear of intimacy (Evans & Wertheim, 1998; Pruitt, Kappius, & Gorman, 1992) , interpersonal distrust (Laessle, Tuschl, Waadt, & Pirke, 1989) , and being overly warm (Tasca et al., 2012) . However, these results can be difficult to interpret, because interpersonal severity tends to be conflated with interpersonal styles; that is, the separate assessment of each of these constructs reflects the degree of elevations in both general interpersonal distress and a particular style (for an exception, see Hartmann et al., 2010) . For example, a person with more severe interpersonal problems may report elevated interpersonal difficulties on a number of interpersonal styles, such as being exploitable, nonassertive, and avoidant, compared with a person with less severe interpersonal problems. Therefore, examining one specific interpersonal style without considering the effects of overall interpersonal severity could risk detecting false associations between specific interpersonal styles and psychopathology.
Only a small number of studies have separately examined the associations between interpersonal severity, styles, and eating problems. Results from these studies indicate interpersonal heterogeneity in eating disorders, in that no specific interpersonal styles are related to the severity of disordered eating (Ambwani & Hopwood, 2009; Hopwood, Ansell, Fehon, & Grilo, 2010; Hopwood et al., 2007) . However, there are no studies examining BED symptoms and interpersonal styles while controlling for the effects of interpersonal severity, and none of these studies have examined longitudinal connections between BED, interpersonal severity, and interpersonal styles. Thus, our second aim was to separate interpersonal styles from severity and examine how they may be associated with BED over time.
Current Study
In summary, the purpose of this study was to use a multiwave longitudinal design to examine the dynamic associations of binge eating symptoms with the severity and styles of interpersonal problems in a sample of BED patients. Data on binge eating and interpersonal problems were collected at four measurement waves (baseline, 12 weeks, 24 weeks, and 36 weeks). We fit bivariate LCS models to three pairs of variables (binge eating with interpersonal severity, binge eating with dominance, binge eating with warmth) to examine their latent growth change and reciprocal effects. In accord with an emerging body of cross-sectional work showing that eating disorders are related to interpersonal problem severity rather than style, we made the general hypothesis that binge eating would be associated with interpersonal severity but not style. However, given limited previous research, the longitudinal nature of this hypothesized association was necessarily exploratory.
Method Participants
Participants were 108 women aged 22 to 65 years old (M ϭ 45.0, SD ϭ 10.0) in a 36-week treatment for BED (for details, see Agras et al., 1994) . Participants were included if they met the proposed diagnostic criteria of BED (Walsh, 1992) . The exclusion criteria included an involvement in a weight loss program, taking antidepressant medication or any medication that might influence weight, suicidality, substance abuse, purging behaviors, or having a body mass index Figure 1 . Circumplex in the Inventory of Interpersonal Problems, adapted from Alden et al. (1990) . This document is copyrighted by the American Psychological Association or one of its allied publishers.
(BMI) below 27.0 kg/m 2 . Participants were primarily White (90.9%), with Black (3.4%), Hispanic (3.4%), and Other (2.3%) participants composing the remainder of the sample. All participants were overweight at baseline (BMI: M ϭ 38.6 kg/m 2 , SD ϭ 6.6) and most had been overweight since adolescence (age: M ϭ 15.5 years, SD ϭ 10.2). At baseline, participants reported an average number of 4.5 binge eating episodes per week (SD ϭ 1.4), with an onset of binge eating at an average age of 19 years (SD ϭ 10.7). Data for one participant were missing in the process of data transformation, thus leaving a total of 107 participants in the final sample. The attrition rate over the 36 weeks was low, with 88 participants (82%) completing all assessments for the four measurement waves.
Participants were randomly allocated into three treatment conditions: weight loss therapy for 36 weeks (N ϭ 36), cognitivebehavioral therapy for 12 weeks followed by weight loss therapy for 24 weeks (N ϭ 36), and cognitive-behavioral therapy for 12 weeks followed by weight loss therapy and desipramine for 24 weeks (N ϭ 36). We collapsed participants across treatment conditions for all the analyses in this study for three reasons. First, differences between treatment groups were minimal. Agras et al. (1994) reported no differences in weight change or binge eating between the three treatment conditions either at the end of the treatment or at the 3-month posttreatment follow-up. Second, none of the treatments had an explicitly interpersonal focus, and there is no direct evidence indicating differences in interpersonal problems or differences in the relationship between interpersonal problems and binge eating across treatment groups. Although secondary analyses suggested more binge eating reduction at 3 months in the CBT group than the weight loss group, there is insufficient evidence for meaningful moderation effects of treatment conditions on the trajectories of binge eating, given that the effect size was small and the statistical test was not corrected for multiple comparisons. Third, we were interested in how binge eating symptoms and interpersonal problems change regardless of treatment type, and sought to maximize power to detect effects. Even if binge eating trajectories varied across treatment groups, the average effects on the longitudinal relationship between binge eating and interpersonal problems are interpretable in a LCS model context, because this approach can simultaneously model individual differences in binge eating trajectories and how binge eating and interpersonal problems covary over time.
Measures
Binge eating symptoms were measured using the Binge Eating Scale (BES; Gormally, Black, Daston, & Rardin, 1982) , a 16-item questionnaire measuring behavioral manifestations of binge eating (e.g., rapid eating, eating large amounts of food) and associated affective/cognitive symptoms (e.g., loss of control, guilt). Each item contains three to four statements reflecting a range of severity in the corresponding feature. The total score ranges from 0 to 46, with higher scores indicating more severe binge eating symptoms. Scores of 17 or less were considered as showing no or minimal binge eating, whereas individuals scoring 27 or more were considered binge eaters (Greeno, Marcus, & Wing, 1995) . Studies have demonstrated its good validity as well as reasonable sensitivity and specificity in both community and clinical samples (Duarte, Pinto-Gouveia, & Ferreira, 2015; Hood, Grupski, Hall, Ivan, & Corsica, 2013) .
We used the IIP-C (Alden et al., 1990) to measure interpersonal problems. The IIP-C includes 64 items that assess interpersonal problems across eight octant scales of the interpersonal circumplex (see Figure 1) . Items inquire about interpersonal behaviors that an individual does too much (e.g., "I want to be noticed too much") or finds hard to do (e.g., "It's hard for me to join in on groups"). Participants were asked to rate the severity on a 0-to-4 scale for each item. Each octant scale score was calculated by adding up the scores from the eight corresponding items. We calculated interpersonal problem severity, dominance, and warmth variables using circumplex geometry (for details, see Gurtman & Balakrishnan, 1998) . Specifically, the average of all octant scale scores reflects severity; the weighted sum of the projections of the octant scores on the dominance dimension reflects dominance; and the weighted sum of the projections of the octant scores on the warmth dimension reflects warmth. This procedure for calculating severity, dominance, and warmth separates the effects of general interpersonal distress from interpersonal style. We standardized the three composite scores for all measurement waves based on the baseline sample to compare their relative changes.
Data Analysis
Primary analyses were conducted in Mplus 7.4 (Muthén & Muthén, 1998 -2014 . Full information maximum likelihood estimation (Arbuckle, 1996) was used to handle missing data. We included binge eating problems and interpersonal problems assessed at each of the four measurement waves (baseline, 12 weeks, 24 weeks, and 36 weeks in treatment). The 12-week interval between each measurement wave was designed to capture the treatment changes at each third of the total treatment time.
We fit both univariate and bivariate LCS models in this study. LCS models incorporate elements of two common longitudinal data modeling approaches, LGCM and cross-lagged regression models.
LGCM can be used to estimate latent levels (intercept) and slopes (change) for one or more variables across multiple assessments (for an overview, see McArdle & Nesselroade, 2003 ). These latent variables can then be correlated to evaluate cross-sectional (intercept-intercept) and longitudinal (slope-slope) associations. Intercepts can also be correlated with slopes to examine the degree to which initial standing on some variable is related to the rate of change in the same or another variable (one's intercept in relation to the other's slope). In contrast, cross-lagged regression models can examine coupling effects, which is whether change in one variable predicts concurrent or future change in another variable, controlling for the stability of both variables. Thus, the relationship between both variables (e.g., X and Y) can be tested in both directions (e.g., X predicting Y, and Y predicting X) in cross-lagged regression models. Additionally, cross-lagged regression models also examine autoregression effects, which is the extent to which the current state of one variable is related to its previous state. Therefore, the lagged regression models can test autoregression effects and directionality. As a combination of the two, the LCS model integrates latent growth curve and cross-lagged regression models to evaluate associated latent growth/decline, autoregression effects, and coupling effects (Ferrer & McArdle, 2003; McArdle & Hamagami, 2001) .
We first fit four types of univariate unconditional models (the intercept-only model, the constant change model, the proportional This document is copyrighted by the American Psychological Association or one of its allied publishers.
change model, and the dual change model) for each of the four variables (binge eating, interpersonal severity, dominance, and warmth) to select the best-fitting model for that variable's trajectory. The LCS model was selected as the best-fitting model for all variables (see Table S1 of the online supplemental materials for details). Thus, we fit three bivariate LCS models to examine longitudinal dynamic relationships between binge eating symptoms and interpersonal severity, binge eating symptoms and dominance, and binge eating symptoms and warmth (Ferrer & McArdle, 2003; McArdle & Hamagami, 2001) . The bivariate LCS model can be used to examine both latent growth and proportional/ autoregressive change within each variable, as well as the dynamic and longitudinal coupling effects between two variables (the path diagram is shown in Figure 2 ). Specifically, LCS models build latent true scores from observed values to separate "true" score from measurement error. For example, the observed scores of binge eating symptoms (Y) and interpersonal severity (X) for person i at time t can be understood as a combination of their true scores (y and x) and error e y and e x as Y it ϭ y it ϩ e yit and X it ϭ x it ϩ e xit .
The "true" scores such as y it and x it can be further decomposed into a combination of its previous status and the latent change, as
Rewriting each latent change item, the trajectory equation can be eventually expressed as 4 and y 1 to y 4 represent latent "true" scores of X and Y. e x and e y represent error variances. ⌬x and ⌬y represent LCSs of x and y. ␤ represents the parameter estimated for proportional changes. ␥ x represents the coupling coefficient for the effects from y to ⌬x, and ␥ y represents the coupling coefficient for the effects from x to ⌬y. h 0 and g 0 represent intercepts of the constant growth curves of x and y, whereas h 1 and g 1 represent the slopes of the growth curves of x and y. ␣ represents the parameter estimated for constant latent change for each variable. This document is copyrighted by the American Psychological Association or one of its allied publishers.
Importantly, the LCSs are understood in the LCS models as a combination of several components as
In these two functions, LCSs were conceptualized with three influences: (a) the latent growth changes (with a slope of ␣); (b) the autoregressive influences that represented the influences of these previous states on the current states (with a proportional coefficient ␤); and (c) the coupling effect that the other variable at a previous state has on the latent change of the target variable (with a coupling coefficient ␥). The unexplained residuals in latent changes were represented by ␦. Thus, in the full bivariate LCS model, the LCS for one variable at time t may be influenced not only by its own proportional change part (the autoregressive change) and the constant latent change part (the latent growth change) but also by the state of the other variable at time tϪ1. Consequently, predicting the trajectory requires considering all of the parameters collectively rather than considering any single parameter in isolation (e.g., a positive slope ␣ does not necessarily mean the outcome variable increased over time).
An association between the intercept of interpersonal problems and the slope of BED symptoms would support the prognostic hypothesis, indicating that the initial level of interpersonal problems is associated with the latent growth change rate in BED symptoms. The time-lagged leading effect from interpersonal problems to BED symptoms would support the maintenance hypothesis, indicating an ongoing, dynamic influence of interpersonal problems on BED symptoms. The converse time-lagged leading effect from BED symptoms to interpersonal problems would support the outcome hypothesis, indicating an ongoing, dynamic influence of BED symptoms on interpersonal problems. Lastly, if there are slope-slope associations between interpersonal problems and BED symptoms (but no time-lagged leading effects), this would be consistent with the nonspecific hypothesis, in that the two variables show correlated rates of change, but one does not directly lead to changes in another.
We used a model-fitting approach to testing the impacts of these different possible associations. After fitting the full bivariate LCS model to each pair of the variables, we compared the full model with alternative nested models to identify the best-fitting and most parsimonious model. These alternative models include bivariate LCS models with (a) unidirectional coupling from binge eating symptom to interpersonal variables (i.e., an influence from binge eating to the changes in interpersonal variables, but not vice versa); (b) unidirectional coupling from interpersonal variables to binge eating symptoms; and (c) no dynamic coupling effects between the two variables.
We evaluated and compared the model fit based on three model indices: chi-square ( 2 ; Bollen, 1989) , comparative fit index (CFI; Bentler, 1990 ; values Ͼ.90 indicate acceptable fit), and root mean square error of approximation (RMSEA; Hu & Bentler, 1999 ; Ͻ.08 indicates acceptable fit). We compared nested models by calculating a chi-square difference test (⌬ 2 ), such that a nonsignificant ⌬ 2 indicates a preference for the nested, more parsimonious model.
Results
Binge eating symptoms and interpersonal severity decreased over time with relatively more decreases in the beginning of the treatment, whereas interpersonal styles were relatively stable throughout the treatment period (see Table 1 ). The correlations between variables indicated strong autocorrelations, especially within each interpersonal variable, and showed that binge eating symptoms were significantly correlated with interpersonal severity but not interpersonal styles (see Table 2 ).
The univariate models indicated that for binge eating, interpersonal problem severity, and warmth, the dual change LCS model provided the best fit across all indices (see Table S1 ). For dominance, the dual change and constant change models showed equally good fit, although the constant change model is more parsimonious (Cheung & Rensvold, 2002) . We selected the dual change model as the bestfitting model for dominance because this allowed us to move forward with modeling bivariate coupled trajectories.
Bivariate LCS Models
Binge eating with interpersonal severity. We fit full and nested bivariate LCS models to examine associations between binge eating and interpersonal severity (see Table 3 for model fit indices). All models fit the data well (i.e., CFI Ͼ 0.95, RMSEA Ͻ 0.06). The best-fitting model according to the chi-square difference test was the no-coupling bivariate LCS model, indicating no lagged interrelations between binge eating and interpersonal severity over time.
Parameter estimates for the best-fitting, no-coupling bivariate LCS model are presented in Table 4 . The latent change of binge eating problems were estimated to include a constant positive slope (␣ ϭ 8.03, SE ϭ 1.48) and a negative auto-proportion process (␤ ϭ Ϫ0.54, SE ϭ 0.06). This means that the latent Note. Data are means (SDs). The scores for interpersonal severity, dominance, and warmth are standardized within the sample at baseline. This document is copyrighted by the American Psychological Association or one of its allied publishers.
change in binge eating symptoms (⌬y t ) can be understood as a combination of a constant increase (␣) and a negative function of the previous state (␤ ‫ء‬ y tϪ1 ), as expressed in the function
A positive mean of the constant change component (␣ ϭ 8.03), a large negative proportional change parameter (␤ ϭ Ϫ0.54), and a large intercept (y 0 ϭ 30.2) yielded an average trajectory that decreased at a decelerating rate (led by the large negative proportional change) over the first several measurements and then stabilized (when y tϪ1 Ϸ 16 and ⌬y t Ϸ 0). This indicated a sharp reduction in binge eating symptoms in the beginning, followed by a shallower decrease in the middle and a relatively stable level of symptoms at the end of the trajectory. For interpersonal severity, the corresponding latent change consisted of a constant negative slope (␣ ϭ Ϫ0.20, SE ϭ 0.03) and a negative auto-regressive process (␤ ϭ Ϫ0.31), meaning that the latent change in interpersonal severity (⌬x t ) can be expressed as a combination of a constant decrease (␣) and a negative function of the previous state (␤ ‫ء‬ x tϪ1 ), as in ⌬x t ϭ Ϫ0.20 Ϫ 0.31 ‫ء‬ x tϪ1 .
A negative mean of the constant change component (␣ ϭ Ϫ0.20), a negative proportional change parameter (␤ ϭ Ϫ0.31), and a Note. The bolded model indicates the best-fitting model within each analysis category. ␥ x ϭ 0 indicates that we fixed the coupling effect from the other variable Y to the variable X at zero. df ϭ degree of freedom; 2 ϭ Chi square; CFI ϭconfirmatory fit index; RMSEA ϭ root mean square error of approximation. a a nonconvergence of the model. ‫ء‬ indicates a significant chi-square difference test between the full bidirectional model and the target model. This document is copyrighted by the American Psychological Association or one of its allied publishers.
small intercept (y 0 ϭ 0.01) yielded an average trajectory that decreased at a decelerating rate. This indicated more reduction in interpersonal problem severity in the beginning followed by a shallower decrease later. Regarding the relationships between the two variables, there were no significant coupling effects between binge eating problems and interpersonal severity, indicating that for both variables, the latent score on the other variable at the previous occasion did not influence the latent change score on the variable of interest at the given occasion. However, the covariances were significant and positive between the intercepts (r ϭ .42, SE ϭ 0.15, p Ͻ .01) and the slopes of two variables (r ϭ 1.34, SE ϭ 0.49, p Ͻ .01), suggesting both concurrent and longitudinal associations between BED symptoms and interpersonal severity. There were no significant relationships between one's intercept with the other's slope. Taken together, this indicated a correlation between initial levels and slopes of the constant growth in BED symptoms and interpersonal severity, but no direct leading effects between the two variables. Such results are consistent with the nonspecific hypothesis, while inconsistent with the prognostic, maintenance, or outcome hypotheses.
Binge eating with dominance. For binge eating and dominance, the full model and the model with the coupling effect from binge eating to dominance indicated a good fit, whereas the model with no coupling effects worsened fit (RMSEA ϭ 0.09, CFI ϭ 0.95; see Table 3 ). The other nested model with the coupling effect from dominance to binge eating did not converge. The chi-square difference test identified the full bivariate LCS model as the best-fitting model, indicating lagged influences for both variables.
Parameter estimates for the full bivariate LCS model are presented in Table 4 . Within the context of the bivariate model with dominance, the latent change of binge eating symptoms was estimated to include a constant positive slope (␣ ϭ 3.52, SE ϭ 3.12) and a negative auto-regressive process (␤ ϭ Ϫ0.38, SE ϭ 0.11), indicating influences from both a constant increase and a negative function of the previous state. In addition, the coupling effect from dominance to binge eating symptoms was estimated to be positive (␥ ϭ 21.43, SE ϭ 10.27, p Ͻ .05), indicating that higher scores in dominance at a previous time lead to less decrease in binge eating at a later occasion. Taken together, the change in binge eating symptoms (⌬y t ) can be expressed in the context of this bivariate model as a sum of the influences from constant growth (␣), from its previous state (␤ ‫ء‬ y tϪ1 ), and from dominance (x tϪ1 ) at the previous state (␥ ‫ء‬ x tϪ1 ), as in ⌬y t ϭ 3.52 Ϫ 0.38 ‫ء‬ y tϪ1 ϩ 21.43 ‫ء‬ x tϪ1 .
A positive mean of the constant change component (␣ ϭ 3.52), a positive coupling effect from dominance (␥ ϭ 21.43), coupled with a negative proportional change parameter (␤ ϭ Ϫ0.38) and a large intercept (y 0 ϭ 30.2), yielded an average binge eating trajectory that decreased at a decelerating rate. Note that the BED trajectory parameters differ in this dominance bivariate model relative to the previous bivariate model with interpersonal severity. These different parameters reflect the fact that the BED trajectory is differentially affected by dominance and interpersonal severity.
In terms of dominance, the latent change consisted of a constant positive slope (␣ ϭ .37, SE ϭ 0.11) and a negative autoregressive process (␤ ϭ Ϫ1.57, SE ϭ 0.17). The coupling effect from binge eating to dominance was significant (␥ ϭ Ϫ0.01, SE ϭ 0.005, p Ͻ .001), indicating that more binge eating problems at an earlier state are leading to more decrease (or less increase) in dominance in the later state. In sum, the change in dominance (⌬x t ) can be similarly understood as a combination of influences from constant change (␣), its previous state (␤ ‫ء‬ x tϪ1 ), and binge eating from the previous state (␥ ‫ء‬ y tϪ1 ), as in Note. The standard errors are shown in parentheses. The parameter estimates shown are from the best-fitting model for each pair of variables. The best-fitting model for binge eating and interpersonal severity is the no-coupling model. The best-fitting model for binge eating and dominance is the full bivariate LCS model. The best-fitting model for binge eating and warmth is the bivariate model with one coupling effect of dominance leading to warmth. a the parameter was fixed to zero.
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⌬x t ϭ 0.37 Ϫ 1.57 ‫ء‬ x tϪ1 Ϫ 0.01 ‫ء‬ y tϪ1 .
A positive mean of the constant change component (␣ ϭ .37), coupled with a negative coupling effect from dominance (␥ ϭ Ϫ0.01) and a negative proportional change parameter (␤ ϭ Ϫ1.57), yielded a nonlinear trajectory that increased at a decelerating rate. Additionally, the initial level of dominance was significantly negatively related to the slope of the constant growth in binge eating symptoms, indicating that more dominance at the starting level is related to a smaller constant growth in binge eating symptoms. No other covariances were significant. In sum, the relationships between dominance and binge eating are consistent with the prognostic hypothesis indicated by the correlation between the intercept of interpersonal problems and the slope of binge eating, the maintenance hypothesis indicated by the timelagged effect from dominance to binge eating, and the outcome hypothesis indicated by the time-lagged effect from binge eating to dominance.
Binge eating with warmth. All models with binge eating and warmth fit the data reasonably well (see Table 3 ). The nested model with one coupling effect from binge eating to warmth was identified as the best-fitting model based on the chi-square difference tests.
Parameter estimates for this model are presented in Table 4 . The latent change of binge eating problems was estimated to include a constant positive slope (␣ ϭ 7.80, SE ϭ 1.48) and a negative auto-regressive process (␤ ϭ Ϫ0.53, SE ϭ 0.01), indicating influences on the latent change (⌬y t ) from a constant increase (␣) and from its previous state (␤ ‫ء‬ y tϪ1 ). The latent change in binge eating can be expressed as ⌬y t ϭ 7.80 Ϫ 0.53 ‫ء‬ y tϪ1 .
A positive mean of the constant change component (␣ ϭ 7.80), a large negative proportional change parameter (␤ ϭ Ϫ0.53), and a large intercept (y 0 ϭ 30.2) yielded an average trajectory of binge eating symptoms that decreased at a decelerating rate.
For warmth, the corresponding latent change consisted of a constant negative slope (␣ ϭ Ϫ0.20, SE ϭ 0.07) and a negative auto-regressive process (␤ ϭ Ϫ0.78, SE ϭ 0.13). The coupling effect from binge eating problems to warmth (␥ ϭ 0.006, SE ϭ 0.002, p Ͻ .05) indicated a lagged influence from previous binge eating to the changes in warmth, such that more binge eating problems in an earlier state contribute to more increase (or less decrease) in warmth in the later state. Similarly, the function for the latent change in warmth (⌬x t ) can be written as a combination of the influences from a constant decrease (␣), its previous state (␤ ‫ء‬ x tϪ1 ), and from binge eating at a previous state (␥ ‫ء‬ y tϪ1 ), as in ⌬x t ϭ Ϫ0.20 Ϫ 0.78 ‫ء‬ x tϪ1 ϩ 0.006 ‫ء‬ y tϪ1 .
A negative mean of the constant change component (␣ ϭ Ϫ0.20), a negative proportional change parameter (␤ ϭ Ϫ0.78), and a positive coupling effect from binge eating problems (␥ ϭ 0.006) yield a nonlinear trajectory that decreased at a decelerating rate.
None of the other covariances were significant. Taken together, the associations between warmth and binge eating were most consistent with the outcome hypothesis, in which there is a dynamic effect of binge eating on warmth.
Discussion
In this study, we evaluated the presence of dynamic interrelations between binge eating symptoms with interpersonal problem severity and styles in a sample of 107 women undergoing 36-week treatments for BED. This was the first study in the literature to use longitudinal data with bivariate latent change modeling and circumplicial interpersonal assessment to distinguish both (a) directions in the associations between BED and interpersonal problems, and (b) specific associations between BED and both interpersonal severity and styles.
Although there were robust concurrent and longitudinal associations between BED symptoms and interpersonal severity, we did not identify dynamic coupling effects between binge eating symptoms and the severity of interpersonal problems. In contrast, the results demonstrated dynamic relations between binge eating symptoms and interpersonal styles. Specifically, we found a bidirectional interrelation between binge eating symptoms and dominance, with less dominance predicting more decreases in binge eating problems and less binge eating symptoms predicting more increases in dominance. We also found that binge eating symptoms positively predicted changes in warmth, with less binge eating symptoms predicting less increases or more decreases in warmth. Overall, these findings highlighted the importance of understanding the distinct interrelations of binge eating symptoms with interpersonal severity and styles over time.
Binge Eating Symptoms and Interpersonal Problem Severity
Although previous research has identified a strong connection between BED and interpersonal problem severity, research has not modeled longitudinal data dynamically to investigate the directionality of these effects. In this study, we found two internal change processes present for the trajectories of both binge eating symptoms and the severity of interpersonal problems: the constant change with a linear slope and the self-feedback change reflecting influences from previous states. For binge eating symptoms, a positive constant change, a large negative self-feedback change, and a large positive intercept yielded an average trajectory that decreased at a decelerating rate. For the severity of interpersonal problems, a negative constant change, a negative proportional change parameter, and an intercept of zero yielded an average trajectory that decreased at a decelerating rate. However, together, we found no transactional interrelations between the two, although their initial levels and the slopes for constant growths were significantly positively correlated.
These results suggest that there were no direct influences of interpersonal problem severity on decreases in binge eating problems. It is possible that this finding reflects that interpersonal problems were not an explicit target of any of the treatments in this study or that the dynamic relation between interpersonal dysfunction and BED that we hypothesized does not exist. Interestingly, the results also indicated that binge eating symptoms did not lead to temporal changes in the severity of interpersonal problems, as has been suggested in the literature (Hartmann et al., 2010; Murphy et al., 2012) . Rather, the severity of interpersonal problems and binge eating problems both appeared to be associated with This document is copyrighted by the American Psychological Association or one of its allied publishers.
common factors that changed over time (one possibility would be general distress). These results have several implications for the relations between binge eating symptoms and the severity of interpersonal problems. First, the positive associations between the intercepts and slopes are consistent with the literature in suggesting that the severity of interpersonal problems can be a good pretreatment/process marker for predicting the level of binge eating symptoms (Hilbert et al., 2007; Wilfley et al., 2000) . Second, these results indicate that interpersonal problems declined modestly among women in BED treatments, despite the lack of a specific interpersonal focus, in addition to more dramatic reductions in targeted BED symptoms (Tasca et al., 2012; Wilfley et al., 2002) . This suggests that interpersonal functioning may improve not as an outcome of BED remission per se, but because of improvements in other variables related to both interpersonal functioning and binge eating (e.g., general well-being/distress). It also raises interesting questions about the degree to which patterns may be different in other contexts, such as treatments explicitly targeting interpersonal functioning or in samples of people who are not in treatment. However, our dynamic modeling suggests that these changes are likely related to factors common to both BED symptoms and interpersonal functioning.
Binge Eating Symptoms and Interpersonal Styles
Although theorists have posited a variety of specific interpersonal pathways to eating disorders (e.g., Evans & Wertheim, 1998; Hartmann et al., 2010; Laessle et al., 1989; Pruitt et al., 1992; Tasca et al., 2012; Troop et al., 2003) , empirical work exploring longitudinal associations between BED and interpersonal style has been limited. Our findings extend previous cross-sectional research on the relations between binge eating symptoms and interpersonal styles by revealing their complex interrelations over time. Specifically, we observed an interesting bidirectional relationship between dominance and binge eating symptoms, in that individuals with less dominance experienced more binge eating decreases in the next measurement wave, whereas individuals with less binge eating symptoms have more transactional increases in dominance in the next measurement wave. Thus, people who were more submissive seemed to benefit with more binge eating reduction, whereas people with less binge eating symptoms tended to have more temporal increases in their dominance. Meanwhile, we also found a negative association between the intercept of dominance and the slope of BED, such that the latent initial level of dominance was negatively associated with the constant change slope of BED.
These results implied a complex role for dominance in the dynamics of BED symptomatology. For the dynamic bidirectional relationships, it may be that a more submissive style increases treatment adherence, thus contributing to more transactional binge eating reduction, whereas reduction in BED symptoms as a function of treatment may enhance a sense of control and increase dominance. Meanwhile, the negative associations between initial level of dominance and the slope for binge eating symptoms suggested that dominance plays a role not only in directly leading to dynamic changes but also in influencing constant linear changes in binge eating, such that more dominance at the initial level is related to more linear decreases in binge eating symptoms. Similar kinds of intercept-slope effects have been found for other kinds of psychopathology, generally suggesting that people with more dominant styles experience greater and faster symptom reduction over time (Borkovec, Newman, Pincus, & Lytle, 2002; Cain et al., 2012; Dinger, Zilcha-Mano, McCarthy, Barrett, & Barber, 2013; Horowitz, Rosenberg, & Bartholomew, 1993; McEvoy, Burgess, & Nathan, 2013; Newman, Jacobson, Erickson, & Fisher, 2017; Quilty, Mainland, McBride, & Bagby, 2013; Thomas et al., 2014) . However, none of the previous studies used LCS models, and thus did not simultaneously explore the dynamic transactions between dominance and psychopathology in addition to the intercept-slope associations. Our study showed the complexity in the way that dominance can be related to psychopathology and calls for future research to replicate and extend our findings.
Our results also suggested an interesting role for warmth in the dynamics of BED symptoms. Warmth did not directly contribute to transactional changes in BED symptoms, nor was it associated with latent growth changes in binge eating. Instead, lower BED symptoms at a previous state contributed to decreases in warmth at the later state. This result is puzzling, especially given the lack of cross-sectional relations or slope correlations between warmth and binge eating symptoms. Although our findings might imply that lower levels of BED symptomatology reduce approval-seeking behavior, we caution against overinterpreting this result, given the small sample and small effect size. Nonetheless, the longitudinal association between warmth and BED merits further research.
Overall, these results highlighted the importance of interpersonal style, and particularly dominance, in BED symptom reduction in at least three potential ways. First, the initial level of interpersonal styles (dominance in the study) may be related to the rate of constant change in BED symptoms. Second, interpersonal styles (dominance in the current study) may lead to dynamic changes in BED symptoms directly. Third, interpersonal styles (both dominance and warmth in the current study) may also change as a dynamic function of changes in BED symptoms. From a methodological standpoint, our results highlight the value of using longitudinal data and analytic models capable of teasing apart distinct hypotheses to examine the dynamic role that interpersonal styles may play in BED and other forms of psychopathology.
General Implications
This study has two broad implications for research on the maintenance of BED. First, our study showcased the potential of using dynamic statistical tools such as LCS models to articulate and distinguish multiple change processes. Future studies should consider utilizing dynamic methods to delineate a more nuanced picture of the continually interacting factors shaping mental health and treatment factors.
Second, this study demonstrated the utility of separating the severity of interpersonal problems from interpersonal styles in terms of their roles as prognostic factors, maintaining factors, symptomatic outcomes, or nonspecific factors in psychopathology such as BED. In our sample, interpersonal problem severity appeared to be a corresponding marker of symptomatology but not a specific mechanism of change or a symptomatic outcome. In contrast, interpersonal dominance played a potentially important role in multiple pathways in the change processes. The distinction This document is copyrighted by the American Psychological Association or one of its allied publishers.
between interpersonal severity and styles thus appears to be essential for understanding the maintenance and alleviation of BED and potentially of other forms of psychopathology. Specifically, distinguishing between the general interpersonal problems such as lack of interpersonal skills or general interpersonal distress, and specific maladaptive interpersonal styles such as dependency, distrust, and passivity, provides key insights concerning the dynamic correlates of symptoms.
In this regard, current results extend previous research on the interpersonal pathoplasticity model as a general framework for understanding the connections between psychopathology and interpersonal functioning (Pincus, Lukowitsky, & Wright, 2010) . Although many previous studies confirmed the assumption in an interpersonal pathoplasticity model that interpersonal styles are generally less related with psychopathology than interpersonal severity, our study was the first to examine the longitudinal interrelations between interpersonal severity, styles, and BED psychopathology. Similar future work may help elaborate and extend the dynamic implications of the pathoplasticity model.
Limitations and Future Directions
Several study limitations point to directions for future research. First, our sample is relatively small for complex dynamic longitudinal modeling. A small sample size may lead to instability in estimation. Replication and extension with larger samples size is needed. Related, our sample focused exclusively on women who were predominantly White, excluding inferences regarding men or members of other race and ethnic groups. Additionally, all of participants were overweight with a BMI above 27.0 kg/m 2 . Future studies are needed to examine whether our findings will generalize to nonoverweight populations with binge eating problems. It would also be of significant interest to examine similar models in other forms of psychopathology, as a specific test of the pathoplasticity hypothesis and to elucidate interpersonal mechanisms of psychopathology more generally.
Furthermore, there were several limitations to our assessments and modeling. Our study relied exclusively on self-report data. The timing of the assessments was also relatively broad, and it is possible that important changes that happened within narrower time bands were missed. For example, research using ecological momentary assessments indicated that interpersonal stressors predicted binge eating problems over an interval of 2 to 3 hr (Goldschmidt et al., 2014) . Thus, it should prove illuminating to analyze and compare the dynamic relationship between interpersonal factors and binge eating across a wide variety of time scales. Similarly, one limitation of LCS models is that the modeling results can be sensitive to the timing of assessments (e.g., intervals of 3 months vs. 4 months). Thus, future studies are needed to examine whether the patterns in our modeling results still hold for other shorter or longer assessment intervals in LCS modeling. Conversely, the duration was limited to 36 weeks, and it would be interesting to examine any changes that might occur across a more extended follow-up period. Additionally, it is important to remember that although LCS models can estimate the best fitting model for directionality between variables, directionality should not be confused with causality.
Lastly, as this study used an existing data set, some data were unavailable. For example, we could not explore potential moderating effects of treatment condition because we lacked the necessary data, even though the previous analyses on this sample (e.g., Agras et al., 1994) found no between-treatment differences in BED at either termination or follow-up. Nonetheless, future studies are needed to examine potential process differences across treatment modalities.
Additionally, our treatment conditions did not include a waitlist control group or other treatment approaches such as IPT that could have altered the findings. It would be interesting to examine similar models in naturalistic samples as well as among individuals in treatments that specifically target interpersonal dysfunction, as a test of the generalizability of current results.
Conclusion
The results of this study suggest that the severity of interpersonal problems and binge eating symptoms are associated over time but do not directly influence each other, whereas interpersonal style, and particularly dominance, is dynamically related with changes in binge eating symptoms. These results support and extend previous studies in understanding the role of interpersonal problems in BED and emphasize the importance of examining dynamic relations between interpersonal severity and style with psychopathology.
